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[History off welll cost models

« Eight Generic Geothermal Wells
* IMGEO

« Simplified Wellcost routine

« Wellcost 1996

* WellCost Lite

* Sub-models



Average
Geothermal
Well Cost

® =, + cpyz + c3Z° Eqn. (1)
® = a-exp(b-z) Eqn. (2)
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Total Cost of Drilling for Geothermal Wells Costed Using
WellCost Model
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Costin K$

Drilling Cost Elements with Depth

Pre-spud Expenses
—&— Casing and Cementing
—— Drilling-Rotating

Drilling-Non-rotating
=¥ Trouble
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Cost Variation with Addition of Extra Casing Strings
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Wellcost iIssues

* Trouble costs

* Geological areas

* WWhat should a geothermal well cost?
« Optimization concepts

» Comparison to Oil and Gas wells



Cost in K$
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Effect of ROP on Cost of Drilling

O Total Cost
@ Drilling-Rotating
B Difference from Base Case
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\/ariation off Production diameter

* Low temperature resources and EGS
[ESOUKCES may require pumping

« Shaft drive pumps
« Electric submersibles
* Limitations

= Shaft drive pumps

= ESP pumping

* Other possibilities



Potential proplems drilling| in; oll
and gas; aneas

« Additionall casing strings

* Wellldesign

« WWelll control Issues

* Fracture gradient

* Pore pressure variations

* Drilling fluid pressure

* Loss of hole



Trouble costs

* |Lost circulation
s Cost submodel
s Frequency

« Stuck pipe and fishing
* Directional drilling

« Cementing failures

= Sgueezes

= [op jobs

= [remmie pipe use

= Twin streaming with Sodium Silicate



WellCost Lite

*Input pages

* Revised input pages
« WWellcost pages

* AFE pages
*.Description pages

« Alternative outputs



AFE pages

« Similar te. company planning
document

« Totals with and without contingency.
* J'ransferred to description page
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